In order to evaluate the sole impact of biochar on yield and yield components of mungbean crop, a pot experiment was conducted at Agronomy Research Farm, Agriculture University Peshawar, Pakistan during summer 2013. The experiment was laid out in completely randomized design having four repeats. The treatments were consisted of 5 levels of biochar (25, 50, 75, 100 tons ha -1 ) along with control. Early flowering (36) and maturity (81) was recorded in biochar treated plots as compared to control. The biochar levels significantly improved pods plant -1 (23), pods length (9.2 cm), grains pod -1 (11), 100 grains weight (6.8 g), biological yield (28.3 g pot -1 ), grain yield (4.2 g pot -1 ) and harvest index (14.87 %). While days to emergence of mungbean were nonsignificant. Hence it was concluded from the experiment that the application of biochar at the rate of 25 tons ha -1 is beneficial for improving mungbean grain yield in Semi-arid region.
Introduction
Mungbean (Vigna radiate) is also known as green gram or golden gram, a member of the Fabaceae family. In Pakistan it is cultivated within area of 137.4 thousand hectare, production of 76.2 thousand tones and with an average yield of 555 kg ha -1 . While in Khyber Pakhtunkhwa it is cultivated on an area of 8.5 thousand hectare with an annual production of 5.1 thousand tones, having an average yield of 600 kg ha -1 [1]. Mungbean is an important pulse crop in many Asian countries including Pakistan where the diet is mostly based on cereal. If the mungbean seed does not meet the normal sprouting, so it can be used as a livestock food with about 1.5 ton of mungbean being the same as to 1.0 tons of soybean meal for protein content [2]. As a leguminous crop it improves soil fertility. The average yield of mungbean is very low (763.50 kg ha -1 ) as compared to the potential yield i.e. 2 to 4 ton ha -1 , which needs the focus of the crop experts [3]. Proper fertilizer management will not only enhance the productivity of mungbean but also improve the soil fertility. Biochar is a fine grain charcoal high inorganic carbon and largely resistant to decomposition. Grain pod -1 data was determined by counting the seeds in 10 pods, randomly selected from each pot. Data was obtained by counting and weighing 100 grains selected from grain lot of each pot. The data on biological yield was recorded by harvesting all plants in each pot and was kept in open area for sun drying. It was then weighed with scale. Grain yield pot -1 data were determined by taking weight of whole seeds obtained from each pot after harvesting. Harvest index data was obtained by dividing grain yield on biological yield and multiplied with 100. Harvest Index = Grain yield x 100
Biological yield Data was analyzed according to methods described by Steel and [8] , and means between the treatments were compared by least significant difference (P ≤ 0.05).
Results and discussions Days to emergence
Data regarding days to emergence of mungbean presented in Fig. 1 shows that biochar had no significant effect on days to emergence. Similarly the different levels of biochar remain non-significant. It may be due to genetic factor which cannot be changed by external factors. 
Days to flowering

Days to maturity
Data about days to maturity of mungbean presented in Fig. 3 shows that the effect of biochar on days to maturity was significant. Among the treatments the maximum days (89) were taken by control and the minimum (81) days with BC 25 tons ha -1 . The early maturity was observed when BC applied at the rate of 25 tons ha -1 . Delayed maturity was recorded where BC was applied at the rate of 50 tons ha -1 delayed maturity and the 100 tons ha -1 took 83 days to reach maturity. So it can be concluded from these results that decreasing in BC levels enhance maturity while increase in BC levels resulted in delay maturity. Likewise, [11] biochar application delayed maturity in crops. The possible reason for this might be the availability of timely and balanced nutrients as well as conducive soil conditions which help the plant to grow vigorously and thus delayed the maturity [6]. Pods plant -1 It is evident from the data presented in Fig. 4 that biochar levels had significantly affected the number of pods. Data indicated that higher numbers of pods (22) was observed with BC 25 tons ha -1 and lower in control (12) . At 50 and 75 tons ha -1 the numbers of pods were 16 and 15 respectively but at 100 tons ha -1 it again increased (21). Pods per plant are important yield determining factor. Low biochar resulted in higher pods; it might be due to the BC application which increased the C : N ratio and reproductive growth in mungbean. These results are confirmed with [2] who reported that number of pods per plant increase with biochar. At 50 and 75 tons ha -1 BC application the number of pods decreased. This decrease might be the high C : N ratios of BC when added to the soil results in immobilization of ammonium and nitrogen which leads to decreased in number of pods. But at 100 tons ha -1 of BC application again increased the number of pods plant -1 , it would be due to change in microbial population, as soil microbes use carbon as a source of energy. If there is too much carbon, decomposition slows down and some organisms die, thus carbon is available to plant while the remaining carbon burns. Fig. 5 showed that pods length was highly significant. Longer pods (9 cm) were determined with 25 and 100 tons ha -1 while shorter (6 cm) in control pots. Pods length was increased with BC application. The probable reason might be that biochar had provided maximum nutrients which increased pods length. The same findings were observed by [12] who stated that biochar significantly influenced pods length. Grains pods -1 Data regarding numbers of grains pod -1 are presented in Fig. 6 shows that there was a significant effect of biochar on number of grains pod -1 . Higher numbers of grains (11) were obtained with application of 100 tons ha -1 BC and lower (7) was obtained from control. As grain per plant are the one of the main factor responsible for yield. Higher biochar level tend towards the higher numbers of grains, it shows that biochar increased the reproductive efficiency of mungbean. Same results are found by [13 & 2] they determined that biochar application has enhanced the positive effect on number of seed per pod in mungbean. The possible reason might be that soil C: N ratios are lower during hot seasons and BC increases C: N ratio of soil which tends to increase in grain pod -1 . Fig.7 showed a significant effect of biochar on mungbean. The maximum hundred grain weight (6.8 g) was conducted with 100 tons ha -1 and minimum (3.6 g) with control. Again increasing the rate of biochar resulted in greater grain size, the possible reason for this may be that biochar provide the necessary minerals which improved content in grains as a result grain size is increased. Our results are in line with [6] who found that hundred grain weight increases with the application of BC. Biological yield (g pot -1 ) Data regarding biological yield indicates a significant effect of biochar on mungbean presented in Fig. 8 The grain yield data presented in Fig. 9 indicates that biochar shows significant effect on grain yield of mungbean. According to the data observed it is determined that the highest grain yield (4.2 g pot -1 ) was obtain with 25 tons ha -1 BC while lowest grain yield (2.7 g pot -1 ) was obtain with addition of 75 tons BC ha -1 . Increased in grain yield is attributed to increase in yield components. Grain yield increases with the increase in BC level. 
Conclusion and recommendation
On the basis of findings obtained in this research study, it is concluded that biochar at the rate of 25 ton ha -1 produced higher biological and grain yield, however its higher rate (100 ton ha -1 ) produced at par grain yield and hence lower rate of 25 ton ha -1 is recommended for higher yield of mungbean in agro ecological condition of Peshawar.
